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SPECIFICATION 

METHOD OF RADj^_CH^NM^_AS£[G^ENT 
FOR RADIO COMMUN I CATI ON 

TECHNICAL FIELD 

The present invention relates to a method of radio channel 
assignment for radio communications between one base station and 
a plurality of radio terminals which are in its radio zone, such as 
portable radiotelephones, cordless telephones and personal handy 
phones (PHS). 



BACKGROUND ART 

Fig. 1 is a diagrammatic showing of the configuration of a 
conventional communication network system, in which base 
stations 1 and 2 of radio zones respectively E 1 and E2 are 
interconnected through a public switched telephone network 3. 
Radio terminals A to F in radio zone E 1 communicate with the base 
station 1, for example, by frequency division multiple access 
(FDMA) or time division multiple access (TDMA). 

In this instance, when radio terminals A to F are used as 
ordinary telephones, the amount of data for communication 
(hereafter communication data) is constant, and hence they need 
only to be assigned a radio channel of a fixed channel capacity. 
However during data communication, the amount of 
communication data increases or decreases according to the state of 
access. When the amount of communication data increases, if 
such channel capacity factors as the number of channels and slots 
and the frequency bandwidth remain unchanged despite an 
increased amount of data, resources run short which results in a 

1 



failure to achieve a satisfactory transmission speed. On the 
contrary, when the amount of communication data decreases, the 
degree of unused resources increases and radio channels are not 
effectively used. 

To overcome the above drawbacks, a method has been 
proposed which employs small-capacity and large-capacity radio 
channels each provided separately and selectively switches them 
according to the amount of communication data as disclosed, for 
example, in Pat. Appln. Laid-Open Gazette No. 97824/96. 

However, when the number of communication terminals that 
use only the small-capacity radio channels is larger than the total 
number of small-capacity radio channels, some of the 
communication terminals cannot be assigned radio channels. 
Furthermore the assignment of large -capacity radio channels to 
such communication terminals will inevitably give arise to a 
problem of ineffective use of radio channels. 

The present invention is intended to solve the above 
problem, and has the object of increasing the speed of data 
communication and reducing waste in the use of radio channels 
through the effective utilization of a limited number of channels on 
the basis of changing the number of channels, the number of slots, 
the frequency bandwidth, or similar channel factors in accordance 
with the amount of communication data or the rate of change in the 
amount of communication data per unit time. 

DISCLOSURE OF THE INVENTION 

According to an aspect of the present invention, in a radio 
channel assignment method for radio communication between a 
base station and a plurality of radio terminals in its radio zone, it is 
possible to speed up data communication and reduce inefficient use 
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of radio channels through effective use of a limited number of radio 
channels by increasing or decreasing the number of radio channels 
in accordance with the amount of communication data between the 
base station and each radio terminal. 

According to another aspect of the present invention, it is 
possible to speed up data communication and reduce inefficient use 
of radio channels through effective use of a limited number of radio 
channels by decreasing the number of radio channels when the 
amount of communication data is smaller than a preset reference 
value, and by assigning a plurality of radio channels to the radio 
terminal concerned when the amount of communication data is 
larger than a preset reference value. 

According to another aspect of the present invention, it is 
possible to speed up data communication by assigning a plurality of 
consecutive available radio channels to the radio terminal 
concerned when the amount of communication data is larger than a 
preset reference value. 

According to another aspect of the present invention, it is 
possible to speed up the data communication by sending a radio 
channel assignment message from the base station to the radio 
terminal concerned in order to change the radio channel assigned 
thereto to a plurality of consecutive available radio channels. 

According to another aspect of the present invention, it is 
possible to speed up the data communication by sending a radio 
channel assignment message from the radio terminal concerned to 
the base station in order to change the radio channel assigned so 
far to a plurality of consecutive available radio channels. 

According to another aspect of the present invention, it is 
possible to speed up data communication and reduce inefficient use 
of radio channels through effective use of a limited number of radio 
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channels by assigning with a new radio channel to a radio terminal 
assigned a radio channel which is one of a plurality of consecutive 
available radio channels required for another radio terminal. 

According to another aspect of the present invention, it is 
possible to speed up data communication and reduce inefficient use 
of radio channels through effective use of a limited number of radio 
channels by sending a radio channel assignment request message 
from the base station to a radio terminal assigned with a radio 
channel which is one of a plurality of consecutive available radio 
channels required for another radio terminal and by assigning a 
different radio channel to the radio terminal concerned. 

According to another aspect of the present invention, it is 
possible to speed up data communication and reduce inefficient use 
of radio channels through effective use of a limited number of radio 
channels by sending a radio channel assignment request message 
from the a radio terminal concerned to the base station, by sending 
thereto a radio channel assignment message to the radio terminal 
assigned with a radio channel required by another radio terminal, 
and by assigning a different radio channel to the radio terminal 
concerned. 

According to another aspect of the present invention, it is 
possible to increase the number of terminals that can be 
simultaneously connected to the base station, by decreasing the 
number of channels assigned per terminal through effective 
utilization of a limited number of radio channels. This is achieved 
by decreasing the number of radio channels assigned to a radio 
terminal to make one of them unassigned when a radio terminal is 
newly connected to the base station. 

According to another aspect of the present invention, it is 
possible to reduce inefficient use of radio channels through effective 
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a radio communication system in which a plurality of radio 
terminals communicate with one base station by time division 
multiple access (TDM A); Fig. 10 is an explanatory diagram of 
variation in radio channel assignment when the amount of 
communication data is larger than a preset threshold; Fig. 11 is an 
explanatory diagram of variation in radio channel assignment 
when the amount of communication data is smaller than the preset 
threshold; Fig. 12 is an explanatory diagram of variation in radio 
channel assignment when a terminal C, which uses a plurality of 
slots, hops; Fig. 13 is an explanatory diagram of variation in radio 
channel assignment when a terminal adjacent the terminal C, 
which uses a plurality of slots, hops; Fig. 14 is an explanatory 
diagram of variation in radio channel assignment for decreasing 
the number of slots assigned to channel C down to one when no 
slots are available; Fig. 15 is an explanatory diagram of variation 
in radio channel assignment for assigning one of the slots assigned 
to the terminal C to another terminal when no slots are available; 
Fig. 16 is an explanatory diagram of variation in radio channel 
assignment when fragmented channels are gathered together; Fig. 
17 is a diagram showing a sequence for the radio terminal side to 
request the base station side to change the radio channel 
assignment; and Fig. 18 is a diagram showing a sequence for the 
base station side to request the radio terminal side to change the 
radio channel assignment. 

BEST MODE FOR CARRYING OUT THE INVENTION 

To facilitate a better understanding of the present invention, 
a detailed description will be given, with reference to the 
accompanying drawings, of the best mode for carrying out the 
invention. 
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of stored data per unit time. 

According to still another aspect of the present invention, in 
a radio channel assignment method for radio communication 
between a base station and a plurality of radio terminals staying in 
the radio zone of the base station, it is possible to speed up the data 
communication and reduce inefficient use of radio channels 
through effective use of a limited number of radio channels by 
sending, upon occurrence of a hand-over, the number of assigned 
channels to a base station with which the radio terminal newly 
communicates. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a diagram illustrating a communication network 
system; Fig. 2 is a block diagram depicting the configuration of a 
radio communication system in which a plurality of radio terminals 
communicate with one base station by frequency division multiple 
access (FDMA); Fig. 3 is an explanatory diagram of variation in 
radio channel assignment when the amount of communication data 
is larger than a preset threshold; Fig. 4 is an explanatory diagram 
of the variation in the radio channel assignment when the amount 
of communication data is smaller than the preset threshold; Fig. 5 
is an explanatory diagram of the variation in radio channel 
assignment when a terminal C, which uses a plurality of channels, 
hops; Fig. 6 is an explanatory diagram of variation in radio channel 
assignment when a terminal adjacent the terminal C, which uses a 
plurality of channels, hops; Fig. 7 is an explanatory diagram of 
variation in radio channel assignment in the absence of available 
channels; Fig. 8 is an explanatory diagram of variation in radio 
channel assignment when fragmented channels are gathered 
together; Fig. 9 is a block diagram illustrating the configuration of 
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utilization of a limited number of radio channels by assigning a 
radio channel, made unassigned by changing the radio channel 
assignment, to a radio terminal required to carry out 
communication over a plurality of radio channels. 

According to another aspect of the present invention, it is 
possible to speed up data communication and reduce inefficient use 
of radio channels through effective use of a limited number of radio 
channels by providing frequency division multiple access channels 
between the radio terminals and the base station. 

According to another aspect of the present invention, it is 
possible to speed up data communication and reduce inefficient use 
of radio channels through effective use of a limited number of radio 
channels by the provision of time division multiple access channels 
between the radio terminals and the base station. 

According to another aspect of the present invention, in a 
radio channel assignment method for radio communications 
between a base station and a plurality of radio terminals in its 
radio zone, it is possible to speed up the data communication and 
reduce inefficient use of radio channels through effective use of a 
limited number of radio channels by determining the number of 
radio channels to be assigned, by the base station, in accordance 
with the rate of change of the amount of stored data per unit time. 

According to another aspect of the present invention, in a 
radio channel assignment method for radio communications 
between a base station and a plurality of radio terminals in the 
radio zone of the base station, it is possible to speed up the data 
communication and reduce inefficient use of radio channels 
through effective use of a limited number of radio channels by 
determining the number of radio channels to be assigned, by each 
radio terminal, in accordance with the rate of change of the amount 
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EMBODIMENT 1 

Fig. 2 is a block diagram depicting a radio communication 
system according to Embodiment 1 of the present invention in 
which a plurality of radio terminals A (5A) to F (5F) communicate 
with one base station 1 by frequency division multiple access 
(FDMA). 

The radio terminals A (5A) to F (5F) are each composed of: a 
buffer 11 for storing data to be sent; an amount-of-data monitor 12 
for detecting the amount of data stored in the buffer 11, for 
example, in terms of software under program control; a controller 
13 for controlling the radio terminal; a modulator 14 which 
performs modulation (changing the bandwidth) as determined by 
the controller 13; a transmitter 15; a demodulator 16; and a 
receiver 17. 

The base station 1 is provided with: individual base stations 
1A to IF corresponding to the radio terminals A (5A) to F (5F), 
respectively; a controller 4 for controlling the individual base 
stations 1A to IF; and a channel assignment monitor 5 for 
monitoring the channel assignment of the base station 1. 

The individual base stations 1A to IF are each made up of: a 
receiver 21; a demodulator 22; a buffer 23 for storing received data; 
an amount-of-data monitor 24 for detecting the amount of data 
stored in the buffer 23, for example, in terms of software under 
program control; a modulator 25; and a transmitter 26. 

Next, the operation of this embodiment will be described 

below. 

The radio terminal A (5A): stores communication data in the 
buffer 11; monitors the amount of data stored therein by the 
amount-of-data monitor 12; decides a required channel capacity for 
communication, by the controller 13 based on the result of 
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monitoring; and sends a channel capacity change request message 
based on the decision result to the individual base station 1A via 
the modulator 14 from the transmitter 15. 

The individual base station 1A: demodulates the signal 
received by the receiver 21 with the demodulator 22; checks the 
demodulated data by the controller 4; determines whether or not to 
respond to an inquiry of the radio channel assignment request 
message from the radio terminal A (5A), based on the result of 
monitoring by the monitor 5; and sends the determination result 
from the controller 4 to the radio terminal A (5A) via the modulator 
25 and the transmitter 26 of the individual base station 1A. 

Based on a radio channel assignment permission message 
sent from the individual base station 1 A, the radio terminal A (5A) 
sends communication data from the buffer 11 by the transmitter 15 
via the modulator 1 5 to the individual base station 1 A. 

A description will be given below of varying the radio 
channel in response to a change in the amount of communication 
data. 

1. When the amount of communication data is larger than a 
preset threshold: 

When a channel M+l is set for the radio terminal A (5A) as 
depicted in Fig. 3(a), if the amount of communication data exceeds 
the channel capacity of the channel M+l, the radio terminal A (5A) 
requests the individual base station 1A to use, for example, 
channels M and M+2 adjacent the channel M+l as shown in Fig. 
3(b). On receiving permission from the individual base station 1, 
the radio terminal A (5 A) sets the three adjoining channels for its 
use. Thus, even if the amount of communication data increases, 
no increase will be caused in the amount communication time. 

2. When the amount of communication data is smaller than a 
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preset threshold: 

When three channels M through M+2 are set as radio 
channels for the radio terminal A (5A) as depicted in Fig. 4(a), if 
the amount of communication data becomes smaller than the 
channel capacity of the channel M+l, the radio terminal A (5 A) 
sends, to the individual base station 1A, a radio channel 
assignment request message to use only the channel M+l as shown 
in Fig. 4(b). After receiving permission from the individual base 
station 1A, the radio terminal uses that channel alone. Thus, even 
if the amount of communication data decreases, it is possible to 
continue communication without wasting channel capacity. 

3. When a radio terminal C (5C not shown) that uses a 
plurality of channels hops: 

When the radio terminals A (5A) through D (5D) are 
assigned the channels M through M+3 as shown Fig. 5(a), if the 
amount of communication data from the radio terminal C (5C) 
becomes larger than the channel capacity of the channel M+2, the 
radio terminal C sends a channel assignment request message to 
the individual base station 1C (not shown) as depicted in Fig. 3(b). 
Upon receiving the channel assignment request message, the 
individual base station 1C requests a channel assignment from the 
controller 4. Based on the channel assignment status stored in the 
channel assignment monitor 5, the controller 4 posts a plurality of 
consecutive channels N, N+l and N+2 to the individual base 
station 1C, which, in turn, sends a channel assignment permission 
message to the radio terminal C to permit the use of the channels 
N, N+l and N+2. Upon receiving the permission from the 
individual base station 1C, the radio terminal C sets the three 
channels for its use. Thus, even if the amount of communication 
data increases, it is possible to continue communication without 
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affecting the adjoining channels and without causing an increase in 
the amount of communication time. 

4. When a radio terminal adjacent the radio terminal C (5C) 
that uses a plurality of channels hops: 

When the channels M through M+3 are set as radio channels 
for the radio terminals A (5A) through D (5D) as depicted in Fig. 
6(a), if the amount of communication data from the radio terminal 
C (5C) becomes larger than the channel capacity of the channel 
M+2, the radio terminal C (5C) sends a channel assignment request 
message to the individual base station 1C (not shown) as depicted 
in Fig. 6(b). Upon receiving the channel assignment request 
message, the individual base station 1C requests a channel 
assignment from the controller 4. Based on the channel 
assignment status stored in the channel assignment monitor 5, the 
controller 4 instructs the individual base stations IB and ID to use 
channels N and N+l. The individual base stations IB and ID 
post, by a channel assignment permission message, to the radio 
terminals B and D the assignment thereto of the channels N and 
N+, respectively. The individual base station 1C posts, by a 
channel assignment permission message, to the radio terminal C 
the assignment thereto of the channels M, M+l and M+2. Thus, 
even if the amount of communication data increases, it is possible 
to continue communication without affecting the adjoining 
channels and without causing an increase in the amount of 
communication time. 

5. When no channels are available: 

In the case where all the channels are set for the radio 
terminals A (5A) through f (5F) and no channels are available as 
depicted in Fig. 7(A), if a radio terminal G (5G, not shown) sends a 
radio channel assignment message to an individual base station 
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1G, then the controller 4 reduces the three channels set for the 
radio terminal C (5C) to one channel, and sets the one available 
channel N+l as a radio terminal G (5G) and the other channel N+2 
as an unassigned channel as shown in Fig. 7(b). As a result, 
although the transmission speed of the radio terminal C (5C) 
decreases, the radio terminal G (5G) can carry out communication. 
6. Fragmented unassigned channels are gathered together: 
When the channels M, M+2, N+l and N+3 are set to the 
radio terminals A (5A), B (5B), C (5C) and D (5D), respectively, as 
shown in Fig. 8(a), the individual base stations IB and ID (not 
shown) send radio channel assignment messages to the radio 
terminal B (5B) and D (5D) to assign the channels M+l and M+3, 
respectively, as depicted in Fig. 8(b). As a result, the unassigned 
channels can be gathered together without inhibiting 
communication. 

EMBODIMENT 2 

Fig. 9 is a block diagram illustrating the configuration of a 
radio communication system according to Embodiment 2 of the 
present invention in which a plurality of radio terminals 
communicate through a single base station by time division 
multiple access (TDMA). In Fig. 9, reference characters A (51A) to 
F (5 IF) denote radio terminals, and 52 a base station. The radio 
terminals A (51A) to F (5 IF) are each composed of: a buffer 61 for 
storing data to send; an amount -of- data monitor 62 for detecting 
the amount of data stored in the buffer 61, for example, in terms of 
software under program control; a controller 63 for controlling the 
radio terminal; a modulator 64; a transmitter 65; a demodulator 66; 
a receiver 67; a time-division transmitter 68 for determining 
transmission timing; and a time-division receiver 69 for 
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determining reception timing. 

The base station 52 comprises: individual base stations 52A 
to 52F correspond to the radio terminals A (51A) to F (5 IF), 
respectively; a controller 53 for controlling the individual base 
stations 52A to 52F; and a channel assignment monitor 54 for 
monitoring the channel assignment of the base station 52. 

The individual base stations 52A to 52F are each made up of: 
a receiver 71; a demodulator 72; a buffer 73 for storing received 
data; an amount-of-data monitor 74 for detecting the amount of 
data stored in the buffer 73, for example, in terms of software 
under program control; a modulator 75; a transmitter 76; time- 
division receiver 77 for determining reception timing; and a time- 
division transmitter 78 for determining transmission timing. 

Next, the operation of this embodiment will be described 

below. 

The radio terminal A (51A): stores communication data in 
the buffer 61; monitors the amount of data stored therein by the 
amount-of-data monitor 62; decides a required channel capacity for 
communication, by the controller 63 based on the result of 
monitoring; and sends a channel capacity change request message 
based on the decision result to the base station 52 via the 
modulator 64 from the transmitter 65 at the transmission timing 
provided from the time-division transmitter 69. 

The individual base station 52A uses the demodulator 22 to 
demodulate the signal received by the receiver 7 1 at the reception 
timing provided from the time -division receiver 77. It checks the 
demodulated data by the controller 53, determines whether or not 
to respond to the radio channel assignment request message from 
the radio terminal A (51A), based on the result of monitoring by the 
monitor 54, and sends the determination result from the controller 
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53 of the base station 52 to the radio terminal A (51A) via the 
modulator 75 and the transmitter 76 of the individual base station 
52A at the timing for transmission provided by the time- division 
transmitter 78. 

The radio terminal A (51A): receives the instruction signal 
from the individual base station 52 A at the reception timing 
provided by the time-division receiver 67; and sends the 
communication data, stored in the buffer 61, via the modulator 64 
to the base station 52A from the transmitter 65 over the radio 
channel instructed by the base station 52A. 

A description will be given below of the variation in the radio 
channel with a change in the amount of communication data. 

7. When the amount of communication data is larger than a 
preset threshold: 

When a slot S 1 of a channel M is set as a radio channel for 
the radio terminal A (51A) as depicted in Fig. 10(a), if the amount 
of communication data becomes larger than the channel capacity of 
the slot SI of the channel M, the radio terminal A (51 A) sends a 
channel assignment request message to the individual base station 
52A as shown in Fig. 10(b). Upon receiving the channel 
assignment request message, the individual base station 52A 
requests a channel assignment of the controller 53, and based on 
the channel assignment status stored in the channel assignment 
monitor 54, the controller 53 posts a plurality of consecutive slots 
SI to S3 of the channel M to the individual base station 52A; and 
the individual base station 52A posts the slots SI to S3 of the 
channel M to the radio terminal A (51A) by a channel assignment 
permission message. Upon receiving the permission from the 
individual base station 52A, the radio terminal A (51A) uses the 
slots S 1 to S3 for communication. Thus, even if the amount of 
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communication data increases, the time for communication will not 
increase. 

8. When the amount of communication data is smaller than a 
preset threshold: 

When all the slots SI to S3 of the channel M are set as a 
radio channel for the radio terminal A (51A) as depicted in Fig. 
11(a), if the amount of communication data becomes smaller than 
the channel capacity of the slot SI, the radio terminal A (51 A) 
sends a channel assignment request message to the individual base 
station 52A as shown in Fig. 1 1 (b) . Upon receiving the channel 
assignment request message, the individual base station 52A 
requests a channel assignment of the controller 53, and based on 
the channel assignment status stored in the channel assignment 
monitor 54, the controller 53 posts the slot SI of the channel M 
containing a plurality of consecutive slots to the individual base 
station 52A; and the individual base station 52A posts the slot SI 
the channel M to the radio terminal A (51 A) by a channel 
assignment permission message. Upon receiving the permission 
from the individual base station 52A, the radio terminal A (51 A) 
uses the slot SI for communication. Thus, even if the amount of 
communication data decreases, it is possible to continue 
communication without wasting channel capacity. 

9. When the radio terminal C (51C) that uses a plurality of 
slots hops: 

When all the slots SI, S2 and S3 of the channel M are set as 
radio channels for the radio terminals A (51A), B (5 IB) and C (51C) 
and all slots of the channel M+l are unassigned as shown Fig. 
12(a), the radio terminal C (51C) sends a channel assignment 
request message to the individual base station 52C (not shown) as 
depicted in Fig. 12(b) on an increase in the amount of 
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communication data. Upon receiving the channel assignment 
request message, the individual base station 52C requests a 
channel assignment of the controller 53. Based on the channel 
assignment status stored in the channel assignment monitor 54, 
the controller 53 posts a plurality of consecutive slots SI to S3 of 
the channel M+l to the individual base station 52C. The 
individual base station 52C sends a channel assignment permission 
message to the radio terminal C (51C) to post thereto the slots SI 
to S3 of the channel M+ 1 . Upon receiving the permission from the 
individual base station 52C, the radio terminal C (51C) sets the 
three slots SI to S3 for its use. Thus, even if the amount of 
communication data increases, it is possible to continue the 
communication without causing an increase in the amount of time 
for communication. In this instance, the slot S3 of the channel M 
becomes unassigned. 

10. When a radio terminal adjacent the radio terminal C 
(51C) that uses a plurality of slots hops: 

When all the slots SI, S2 and S3 of the channel M are set as 
radio channels for the radio terminals A (51 A), B (5 IB) and C (51C) 
and all the slots of the channel M+l are unassigned as depicted in 
Fig. 13(a), the radio terminal C (51C) sends a channel assignment 
request message to the individual base station 1C (not shown) as 
depicted in Fig. 13(b). Upon receiving the channel assignment 
request message, the individual base station 52C requests a 
channel assignment of the controller 53. Based on the channel 
assignment status stored in the channel assignment monitor 54, 
the controller 53 posts the slots SI to S3 of the channel M to the 
individual base station 52C, the slot SI of the channel M+l to the 
individual base station 52A and the slot S2 of the channel M+l to 
the individual base station 52B as shown in Fig. 12(b). The 



16 



individual base station 52 posts all the slots of the channel M to the 
radio terminal C (51C) by a channel assignment permission 
message. The individual base station 52 posts the slot SI of the 
channel M+l to the radio terminal A (51A) by a channel 
assignment permission message, and the individual base station 52 
posts the slot SI of the channel M+l to the radio terminal B (5 IB) 
by a channel assignment permission message. 

The radio terminal C (51C) is set to use all the slots of the 
channel M. And, the radio terminal A (5 1 A) is set to use the slot 
SI of the channel M+l, and the radio terminal B (5 IB) is set to use 
the slot SI of the channel M+l. Thus, even if the amount of 
communication data increases, it is possible to continue the 
communication without causing an increase in the amount of time 
for communication. 

11. When no channels are available (when one slot is 
assigned to the radio terminal C (51C)): 

In the case where all the slots Si, S2 and S3 of the channel 
M are set as radio channels for the radio terminals A (51A), B (5 IB) 
and D (5 ID) and all the slots Si to S3 of the channel M+l are set as 
a radio channel for the radio terminal C (51C) as depicted in Fig. 
14(a), if a radio terminal E (5 IE, not shown) sends a radio channel 
assignment message, then an individual base station 52E requests 
a channel assignment of the controller 53 on receipt of the channel 
assignment request message. Based on the channel assignment 
status stored in the channel assignment monitor 54, the controller 
53 posts, by channel assignment messages, the slot SI of the 
channel M+l to the individual base station 52C and the slot S2 of 
the channel M+l to the individual base station 52E as shown in 
Fig. 14(b). Accordingly, the individual base station 52C posts the 
slot SI of the channel M+l to the radio terminal C (51C), and the 
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individual base station 52E posts the slot S2 of the channel M+l to 
the radio terminal E (5 IE). As a result, although the transmission 
speed of the radio terminal C (5C) decreases, the radio terminal G 
(5G) can communicate, and the slot S3 of the channel M+l becomes 
unas signed. 

12. When no channels are available (when slots assigned to 
the radio terminal C (51C) are assigned to another radio terminal 
as required): 

In the case where all the slots SI, S2 and S3 of the channel 
M are set as radio channels for the radio terminals A (51 A), B (5 IB) 
and D (5 ID) and all the slots SI to S3 of the channel M+l are set as 
a radio channel for the radio terminal C (51C) as depicted in Fig. 
15(a), if the radio terminal E (5 IE) (not shown) sends a radio 
channel assignment message, then the individual base station 52E 
having received the channel assignment request message requests 
a channel assignment of the controller 53, and based on the 
channel assignment status stored in the channel assignment 
monitor 54, the controller 53 posts, by channel assignment 
messages, the slots SI and S2 of the channel M+l to the individual 
base station 52C and the slot S3 of the channel M+l to the 
individual base station 52E as shown in Fig. 15(b). Accordingly, 
the individual base station 52C posts the slots SI and S2 of the 
channel M+l to the radio terminal C (51C), and the individual base 
station 52E posts the slot S3 of the channel M+l to the radio 
terminal E (5 IE). As a result, the transmission speed of the radio 
terminal C (51C) decreases, but the radio terminal E (5 IE) is 
allowed to carry out communication. 

13. Fragmented unassigned channels are gathered together: 
When the slots SI and S3 of the channel M are set for the 

radio terminals A (51A) and C (51C) and the slot S2 of the channel 
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M+l for the radio terminal B (5 IB), as shown in Fig. 16(a), the 
individual base station 52B sends a radio channel assignment 
message to the radio terminal B (5 IB) to assign the slot S2 of the 
channels M as depicted in Fig. 16(b). As a result, the unassigned 
channels can be gathered together without inhibiting 
communication. 

As described above, the assignment of radio channels 
between radio terminals and a base station can be changed by 
sending an assignment permission message from the base station 
side to the radio terminal side in response to a channel assignment 
change request from the latter to the former as shown in Fig. 17, or 
by sending an assignment permission message from the radio 
terminal side to the base station side in response to a channel 
assignment change request from the latter to the former as 
depicted in Fig. 18. 

EMBODIMENT 3 

In the above embodiments channel assignment is varied 
depending on the amount of communication data. However 
varying channel assignment with the rate of change of 
communication data per unit time also allows effective use of a 
limited number of channels, speeds up data communication and 
reduces inefficient use of channels. 

EMBODIMENT 4 

When the radio terminal A moves out of the radio zone of the 
base station 1 where it has carried out communication so far and 
into the radio zone of the other base station 2 in Fig. 1 (hand-over), 
it is possible to speed up data communication and reduce inefficient 
use of channels by posting the number of radio channels assigned 
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to the radio terminal A up to that point to the base station upon 
occurrence of the hand-over. 

INDUSTRIAL APPLICABILITY 

As described above, the radio channel assignment method 
according to the present invention changes channel assignments in 
response to variation in the amount of communication data per unit 
time. Hence it permits speeding up data communication and 
reducing inefficient use of channels by effectively using a limited 
number of channels. 

Furthermore, when a hand-over occurs, the number of 
channels used between the radio terminal concerned and the 
previous base station is posted to the new base station. In this 
way, it is possible to speed up data communication between the 
new base station and the radio terminal and reduce inefficient use 
of channels. 
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CLAIMS 



1. A radio channel assignment method for radio 
communications between a base station and a plurality of radio 
terminals in the radio zone of said base station, characterized in 
that the number of channels between each said radio terminal and 
said base station is changed in response to an amount of 
communication data therebetween. 

2. The radio channel assignment method for radio 
communication according to claim 1, characterized in that when an 
amount of communication data is smaller than a preset reference 
value, one radio channel is assigned, and that when the amount of 
communication data is larger than a preset reference value, a 
plurality of adjacent radio channels are assigned. 

3. The radio channel assignment method for radio 
communication according to claim 2, characterized in that when an 
amount of communication data is larger than a preset reference 
value, a plurality of available radio channels are assigned. 

4. The radio channel assignment method for radio 
communication according to claim 2, characterized in that a base 
station sends a radio channel assignment message to a radio 
terminal to assign a plurality of consecutive available radio 
channels to said radio terminal. 

5. The radio channel assignment method for radio 
communication according to claim 2, characterized in that a radio 
terminal sends a radio channel assignment message to a base 
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station to assign a plurality of consecutive available radio channels 
to said radio terminal. 

6. The radio channel assignment method for radio 
communication according to claim 1, characterized in that a radio 
terminal which requires a plurality of consecutive available radio 
channels assigns another radio terminal which has been assigned 
the channel which it requires to a different radio channel. 

7. The radio channel assignment method for radio 
communication according to claim 6, characterized in that a base 
station sends a message to a radio terminal assigned a radio 
channel which is required by another radio terminal so that the 
radio terminal to which the channel had been assigned is assigned 
a different radio channel. 

8. The radio channel assignment method for radio 
communication according to claim 6, characterized in that a radio 
terminal sends a radio channel assignment request message to a 
base station, and said base station sends a message to another 
radio terminal which is assigned a radio channel required by the 
radio terminal in order to assign a different radio channel to the 
other radio terminal. 

9. The radio channel assignment method for radio 
communication according to claim 1, characterized in that when a 
radio terminal is added to a radio channel, the number of radio 
channels assigned to a certain radio terminal is decreased to make 
one of them unassigned. 
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10. The radio channel assignment method for radio 
communication according to claim 2, characterized in that a radio 
channel made unassigned by changing the radio channel 
assignment is assigned to a radio terminal required to carry out 
communication over a plurality of radio channels. 

11. The radio channel assignment method for radio 
communication according to any one of claims 1 to 10, 
characterized in that radio channels connected between radio 
terminals and a base station are frequency division multiple access 
channels. 

12. The radio channel assignment method for radio 
communication according to any one of claims 1 to 10, 
characterized in that radio channels between radio terminals and a 
base station are time division multiple access channels. 

13. A radio channel assignment method for radio 
communication between a base station and a plurality of radio 
terminals in the radio zone of said base station, characterized in 
that said base station determines a number of channels to be 
assigned according to the rate of increase of stored data per unit 
time. 

14. A radio channel assignment method for radio 
communication between a base station and a plurality of radio 
terminals in the radio zone of said base station, characterized in 
that said radio terminals each determine a number of channels to 
be assigned according to the rate of increase of stored data per 
unit time. 
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15. A radio channel assignment method for radio 
communication between a base station and a plurality of radio 
terminals in the radio zone of said base station, characterized in 
that said base station transmits, upon occurrence of a hand-over, a 
number of assigned channels to said base station with which the 
radio terminal newly communicates. 
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ABSTRACT 



In carrying out radio communication between one base 
station and a plurality of radio terminals in its radio zone, the 
number of channels, the number of slots, the frequency band or 
similar channel factor is changed in accordance with the amount of 
communication data or the rate of change of the amount of 
communication data per unit time, by which it is possible to speed 
up data communication and reduce inefficient use of channels 
through effective utilization of a limited number of channels. 
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